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With the emergence of mobile technology, mobile phones have been increasingly adopted 
as a medium in the marketing realm. Users have developed deep relationships with their mobile 
phones as mobile phones are physically and psychologically attached to their owners. However, 
there is information transit between mobile phones and the outside world which may threaten the 
user’s privacy. This study explores how physical environment (private space vs public space) and 
personalization influence the effectiveness of push mobile advertising messages. The findings 
show the main effect physical environment and personalization have on people’s perceptions about 
messages as intrusions, as well as their attitudes towards mobile advertising. Besides, the 
relationship between personalization and outcomes is moderated by the physical environment; 
when people are in private spaces where they have a higher expectation of privacy, they are 
concerned when they receive push mobile advertising messages that contain their personal 
information, and this results in a negative attitude towards mobile advertising. Implications and 
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Mobile computing and communication devices are now an inseparable part of modern 
living. 62.9% of the global population use mobile phones, and the penetration rate is estimated to 
reach 67.1% in 2019 (eMarketer, 2016). People take the ubiquitous presence of their mobiles for 
granted and perceive them as personal commodities that can be carried everywhere (Oksman & 
Rautiainen, 2003). Users are increasingly reliant, or even dependent, on their devices, and 
displaying addiction-like behavior when using mobile phones (Bianchi & Phillips, 2005).  
Because of their omnipresence, mobile phones are widely used as a marketing channel to 
for delivering promotional messages to consumers without time and location limits (Haghirian, 
Madlberger & Tanuskova, 2005). As such, users often receive unsolicited advertisements on 
their mobile devices without having full control over when, where and what information they 
receive. The purpose of current study is to address the question of if, and in what circumstance, 
will people perceive unsolicited advertising as a threat to personal space and respond negatively 
towards the message. 
A vital feature of mobile advertising is that it can send personalized information based on 
user’s characteristics and preference (Schmidt, Beigl & Gellersen, 1999). Prior studies have 
found that while personalized services can increase the usefulness and value of advertising (Xu 
& Teo, 2004), it will also trigger privacy concern among the users (Turker, 2014), particularly 
when there is unexpected disclosure of personal information (Zarsky, 2006). Furthermore, as the 
users bring their mobile phones with them to almost any place, the contexts and circumstances in 
which they receive personalized advertising messages may become an important factor to 
consider. For example, previous research has found that people’s perception for privacy will 
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differ in private and public contexts (Atman, 1975), that is, their expectation and need for 
privacy will vary in different levels between the private and public situations, thus lead to 
different responses to intruders that violate their privacy. However, in the realm of mobile 
advertising, while a growing body of research is centered on factors influencing consumers’ 
willingness to accept mobile advertising (Tsang, Ho & Liang, 2004; Leppaniemi & Karjaluoto, 
2005), the impact of context has rarely been explored.  
The main goal of the present study is to fill the gaps in the literature by finding out the 
influence of physical environment and personalized information on the effectiveness of mobile 
advertising such as attitude and behavioral intention towards specific advertising messages as 
well as general mobile advertising, with perception of intrusion mediating the effect. The paper 
begins with a literature review on the form of personal space and the interaction between mobile 
phones and users. It then introduces physical environment and information personalization as 
factors that could have impact on the effectiveness of mobile advertising. The concept of 
perceived intrusiveness is discussed as the mediator between the antecedent factors and 
outcomes. An online experiment and lab experiment are reported in which participants engage in 
the interaction with mobile advertising through a scenario imagining process and real-life setting. 
Finally, implications of the findings from the experiments are discussed followed by the 





2.1 Mobile phone and mobile advertising  
In 2016, there are 4.30 billion mobile phone users worldwide, representing 58.7% of the 
global population (eMarketer, 2016). With the widespread adoption and penetration, mobile has 
become one of the most omnipresent communication devices that people carry and use at 
anytime, anywhere and with anybody (Park, 2005). Since the mobile technology was developed, 
mobile devices have transformed from just a tool of voice communication to “Internet-
connected, context-aware, media capture devices with a new set of functionality” (Bentley & 
Barrett, 2012). As one of the most typical mobile devices, mobile phones have already changed 
the life of majority people in the world. They are so small in size that they can be both handhold 
and fit into the pocket, thus individuals can carry them to any place, which adds the benefit of 
portability (Sarker &Wells, 2003). Besides, mobile phone has ubiquitous connectivity of the 
internet, that allows an individual to be accessed virtually any time and anywhere (Tsang, Ho & 
Liang, 2004), and this mobility feature enable users to consume and produce information on the 
go (Kellerman, 2006).  
As mobile phone gained popularity, researchers began to study the ways in which users 
adopted this technology, and it became obvious that people were getting more reliant on their 
mobile phones. In the last decades, a growing body of research has centered on mobile phone 
dependency or mobile phone addiction, which can be shown as addiction-like behavior when 
using mobile phone (Bianchi & Phillips, 2005; Billieux, 2012; Beranuy et al., 2009). Mobile 
phone addiction is considered as negative psychological effect on people who have dependence 
on mobile phones due to heavy use of this medium (Park, 2005). People who have addiction to 
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mobile phone tend to feel depressed, lost and isolated without a mobile phone (Takao, 2009), 
indicating that mobile phone is no longer a communication device but an indispensable 
component in people’s daily life. So it can be concluded that mobile phones are closely attached 
to users, both in physical proximity and psychological dependency. Considering the strong ties 
between mobile phones and users, there have been many attempts to use mobile phones as media 
in advertising domain.  
The Wireless Advertising Association (WAA) defines mobile advertising as a new type 
of online advertising that sends messages to mobile devices through wireless network. The 
operation of mobile advertising involves information exchange between service provider (such 
as cellular operators, wireless application service providers, device vendors, etc.) and mobile 
devices. Similar with traditional internet advertising, mobile advertising can “deliver digital 
texts, images, and voices with interactive, immediate, personalized, and responsive capabilities” 
(Yoon & Kim, 2001). Apart from common features as one genre of online advertising, mobile 
advertising also has some inherent characteristics with mobile devices as carriers: (1) Mobility: 
as mobile devices can operate wirelessly, mobile advertising allows advertisers to directly 
communicate with their consumers without time or location barrier (Haghirian, Madlberger & 
Tanuskova, 2005), thus achieve higher level of mobility. (2) Personalization: Since mobile 
phones are so highly associated with users that they can easily get accessed to user’s personal 
information, mobile advertising can provide personalized information by leveraging time, 
location, interest, and user activities (Schmidt, Beigl & Gellersen, 1999). User’s information in 
mobile phone is deemed to be high distinctive and sensitive in personal identification and 
belongs to personal private information (Crompton, 2002). 
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Another vital feature of mobile advertising is that it is regulated to be permission-based to 
avoid the spam in the mobiles (Barnes & Scornavacca, 2004), which means that consumers will 
not receive the unsolicited message in their phone unless they sign up or opt-in to receive the 
advertising. An empirical study has found that people’s negative evaluation will indeed decrease 
when they have previously consented to receive the information (Tsang, Ho, & Liang, 2004). In 
the permission-based mobile advertising, two types message have been identified (Unni and 
Harmon, 2010), namely, pull message and push message. In the pull message, consumers can 
receive message when they explicitly request the service, while in the push message, the content 
tailored to their personal information is sent at a time other than they request it (Unni and 
Harmon, 2010), so people’s control over messages is relatively low when receiving push 
message, compared to the pull message. In this study, we’re interested in the effectiveness of 
push message, where advertisers can proactively send advertising messages to the audiences. 
One may argue that as push messages on mobile phones are permission-based that the message is 
not a spam (Barwise & Strong, 2002), however, even if people have opted in before, when, 
where and receive what information can not be known by the users. This type of information is 
defined as non-self-disclosed information that “collected by another party without the full 
knowledge and consent of the individual consumer” (Taylor, Davis & Jillapalli, 2009). Studied 
on the comparison between push and pull messages claims that in push-based service, consumers 
have less control over their interaction with the service provider, thus will make them believe 
that they’re more likely to be interrupted by the unsolicited messages (Xu et, al, 2009). 
Consequently, even if the push message in mobile phone is based on people’s permission, the 
push message that can still be perceived as violation of informational boundary. 
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In general, academic research on mobile advertising and consumer’s acceptance of 
mobile advertising is relatively new and still scare, in which empirical studies have been 
conducted most often to develop conceptual models on people’s acceptance of mobile 
advertising (e.g. Tsang, Ho & Liang, 2004; Leppaniemi & Karjaluoto, 2005; Merisavo et al., 
2007). For example, Tsang, Ho and Liang’s work in 2004 concluded that consumers generally 
have negative attitudes towards mobile advertising, unless they have specific consent to it. Ho 
and Kwok (2002) address four main constructs (i.e. amount of generalized messages, perceived 
usefulness of generalized messages, perceived usefulness of personalization and privacy 
infringement from personalization) and conclude that privacy is a concern in the use of 
personalized information from mobile while not as important as the influence of usefulness. Park 
and his colleagues (2008) presented a review on the factors affecting the effect of mobile 
advertising and three groups of factors are suggested: (1) Advertisement factors including design 
factors and content; (2) Environment factors including context, distractor, exposure time and 
repetition; (3) Audience factors including experience, attitude and involvement. Draw from the 
categorization by Park and his colleagues, this study seeks to expand mobile advertising research 
by addressing the influence of advertisement factors and environment factors, and further 
explore the interaction between these two factors. 
2.2 Personalization   
As discussed in the previous part, one advantage of mobile advertising is that it can offer 
opportunities for advertisers to provide personalized information (Turcker, 2014). Personalized 
information is defined as “a specialized flow of communication that sends different recipients 
distinct messages tailored to their individual preferences or characteristics” (White et al., 2008), 
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which requires collecting and using consumer information includes demographics, 
psychographics, or past behavior to achieve on “getting personal” (White et al., 2008).  
Research on people’s reaction towards personalized information shows that consumers 
will weigh the potential benefits against the potential costs (White, 2004) and make justification 
according to the net benefit. On the one hand, the personalized service can provide a user with a 
“contextualization value” (Xu et al., 2011) by sending the promotional information tailoring to 
customer’s needs and preference. Previous research has found that personalized service can 
reduce information overload, which would lead to an increase in user satisfaction (Liang et al., 
2006) and make the service more useful to users (Huang et al., 2012). However, a downside of 
personalization is related to consumers’ privacy concern. Compared to the traditional media, in 
online environment, people are claimed to have an increasing feeling of threaten about the 
uncontrolled dissemination and potential abuse of personal data (Barnes, 2006) and this feeling 
of threaten will lead to the concern of informational privacy. Considering both the benefit and 
cost of personalized service, people will be in a dilemma–while they enjoy the value brought by 
personalized service, they also have concern about the privacy issue (Chellappa & Sin, 2005). In 
2002, one survey conducted by Ho and Kwok (2002) has shown that perceived usefulness of 
personalization and privacy infringement were statistically significant related to the switch 
intention of personalized service in the opposite direction.  
As personalization of information can be friendly as well as frightening to the users, the 
“net benefit” remains unclear. Some studies found the positive effect personalization have on 
people’s response towards information: Xu (2006) conducted a survey and found that while 
respondents’ attitudes towards general mobile advertising are less favorable, if the mobile 
advertising is personalized, their attitudes will improve to a higher-than-neutral score; Similarly, 
	 8	
Keyzer, Dens and De Pelsmacker (2015) reveal the positive effect of personalization of 
Facebook advertisement on click intention as well as user’s more positive attitude towards 
Facebook. However, some studies point out the negative effect of personalization, for example, 
Malheiros and his colleagues (2012) concluded that personalization may achieve higher level of 
attention, but will also result in less acceptable of personalized advertisement. Yu and Cude 
(2009) found that consumer generally have negative perceptions of personalized advertising, 
regardless of how it is delivered (online/offline). Moreover, some studies discussed the 
effectiveness of personalization under the influence of people’s control over privacy. Tucker 
(2014) shows that when users perceived higher control over privacy, they were two times as 
likely to click on the personalized advertisements and this effectiveness was larger for ads that 
used more private personal information. Given the controversial results in the previous research 
and the fact that research on the impact of personalized information on mobile advertising is still 
scarce, in this study, we put forward a research question in exploring the role personalization 
plays in the effectiveness of mobile advertising. 	
2.3 Personal Space: Physical, Psychological and Informational Space 
In the 1960s, the concept of personal space is put forward in proxemics communication, 
which studies human’s behavioral use of space (Hall, 1966). Defined as “an area with an 
invisible boundary surrounding a person’s body into which intrusion may not come” (Sommer, 
1969), personal space is formed by drawing an imaginary line that can help people protect 
themselves, and can be perceived as an extension of human body (Hall, 1966). Altman (1975) 
has described personal space as a behavioral mechanism that “functions in the service of privacy 
goals to regulate interpersonal boundaries in accord with desired levels of social interaction,” 
which emphasizes the functional role of personal space in social interaction.  
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According to Hall (1966), there are two overarching categories in proxemics: personal 
space and territory, both are mechanisms set in motion to achieve desired level of privacy. 
However, personal space refers to an immediate space surrounding ones, while territories are 
stationary area that owned or under the control of people. In 1975, Altman builds an integrative 
model of privacy, personal space, territory and crowding, and points out that compared with 
territory, personal space has the feature of portability, invisibility and be personal-centered. So 
we conceptualize personal space as an invisible, dynamic and transportable area around human’s 
body that can keep them from unwanted intrusion. When someone violates the personal 
boundary, either through physical intimacy or behaviors that result in excessive symbolic 
intimacy (Leibman, 1970), individuals might feel “encroached upon, and show displeasure and 
sometimes to withdraw” (Goffman, 1971). 
Studies have greatly discussed personal space in terms of physical and psychological 
perspectives (Hayduk, 1978). In the formation of personal space, researchers have explored the 
factors such as physical distance, demographics (race, sex and age, etc.), personality (Argyle & 
Dean, 1965; Aiello & Jones, 1971; Scherer, 1974). In spatial proximity studies, Hall (1966) has 
defined four distinct zones by physical proximity: a) intimate zone – less than 18 inches; b) 
personal zones – 18 inches to 4 feet; c) social zone – 4 feet to 10 feet and d) public zones – 10 
feet to 25 feet. While the distance that characterizing the zone depends on factors such as culture, 
gender, physical constraints, the partition of the space into concentric areas is common to all 
situations. (Cristani et al., 2011). In different zones, individual’s social interaction will vary, for 
example, social ties in intimate zone is strongest, where people usually reserved for intimates, 
lovers, and spouses; while in the public zones, such distances are typically reserved for formal 
occasions (Hall, 1966). 
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Besides, researchers have pointed out that psychological ownership can facilitate the 
formation of personal space (Pierce, Kostova, Dirks, 2003; Van Dyne & Pierce, 2004; Avey, 
Avolio & Crossley, 2009). When individuals form bonds of ownership with objects, they will 
take the possessions “as belonging exclusively to themselves” (Brown et al. 2005, Avey, Avolio 
& Crossley, 2009). In 1976, Porteous (1976) first points out that possession can satisfy people’s 
need for identity, security and stimulation, and the feeling of ownership give people a sense of 
place, belonging, and personal space. Thus, the psychology of possession satisfies the basic 
human need for place (Van Dyne & Pierce, 2004). In 1985, Ellis reviews the literature on 
possessions and property, claiming that possessive behavior appears to be evident in references 
to self and one’s own personal space. And the psychological aspects of ownership come to play a 
dominant role in one’s identity, that according to Belk (1988) and Dittmar (1992), they become 
part of the extended self. Similarly, Brown, Lawrence and Robinson (2005) argue that the 
psychological ownership can interrelate with self-identity and people will have the behavior of 
defending possessions as an extension of themselves. In addition, when individuals anticipate 
potential infringement on their possession, they are likely to be in territorial behaviors, and will 
engage in protective status to the potential threat (Brown, 2005). 
Apart from physical and psychological space, in the information era, there exists a new 
type of personal space—informational space. According to Lemos (2011), the information from 
the device and sensors is circulating in the intersection “between cyberspace and the urban 
space” through “day-to-day objects”. The ubiquitous and pervasive technologies will create 
“digital bubbles” or “virtual walls”, which refer to the informational space that protects user’s 
privacy, anonymity and security, and this protection process occurs in virtual environment. And 
by information, as Lemos (2011) points out, refers to digital and electronic informational flow, 
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which can be transferred without the limitation of physical places. The information flow also has 
been discussed a lot in the realm of privacy research and is widely understood as a form of 
privacy. It means “an individual’s right to determine how, when, and to what extent information 
about the self will be released” (Westin, 1967; Joinson & Paine, 2007). Thus in the information 
space, people will have “the control of digital information flow in a physical area” (Lemos, 
2011).  
Now considering the relationship between mobile devices and personal space. In terms of 
physical personal boundary, the portability feature enables mobile phones to be in the intimate 
zone in people’s personal space, where, as Hall points out, is “usually reserved for intimates, 
lovers, and spouses”. In psychological sense, people have ownership over their mobile phone, 
representing a sign of connectedness between users and mobile phones (Lemish & Cohen, 2005). 
Additionally, mobile technology can convergence between physical and informational mobility 
(Schiller, 2003), and there is digital information flow everywhere in the virtual environment in 
mobile phones. Thus mobile devices can be regarded in user’s physical as well as psychological 
personal space, and function as delivering information between users and external environment.  
In studies on mobile devices, researchers have begun to consider the importance of 
context in affecting people’s use of mobiles and their response to the information flow in the 
mobile phone. People will play various roles and have different stance in different locations and 
behave differently to information (Dholakia and Dholakia, 2004), so the information processing 
of an advertisement is influenced by the context (Park et al., 2008). In online advertising, the 
research dealt with context mainly focus on the website background where the advertisements 
are placed (Danaher & Mullarkey, 2003). However, as Park and his colleagues pointed out 
(2008), in wireless advertising, the concept of context need to be expanded because the 
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environment of mobile advertising also includes the “location, time and task”. They classified 
four various aspects of context in mobile advertising, including computing context (e.g. network 
connectivity, bandwidth), user context (e.g. location, social situation), physical context (e.g. 
lightening, noise level) and time. And in this study, we centered on the context where users are 
in, and explore the private-public dichotomous characteristic of context. 
2.4 Private and Public Spaces   
The terms “private” and “public” have multiplicity of meanings and applications in 
different fields, for example, in political area, public space is defined as an area where citizenry 
has collective rights (Goheen, 1998), including everything that is significant for a society as a 
whole, compared to private space that everything is crucial for an individual or groups (Seubert, 
2010); in social psychology, public self will be manifested in the public space where people’s 
behavior is formed by other’s attribution and will communicate to other people in the process of 
self-presentation (Baumeister & Tice, 1986); in the field of architectural design, public space 
means the area that can “designate everyone and anyone” (Chua and Edwards, 1992); in the 
study of privacy, the physical privacy is defined as “the freedom from surveillance and unwanted 
intrusions upon one’s space by the physical presence, touch, sights, sounds, or odors of others” 
(Burgoon, 1982). So Chua and Edward (1992) argued that there is lack of a “readily available 
organizing concept” about the private and public. Besides, researchers put that the term “public” 
and “private” are relative concepts that on the one hand there is no clear boundary between 
public and private space, while on the other hand, the line between private and public will be 
influenced by several factors. Yao (2011) points out that the line between where public space 
ends and where private space starts can be observed and agreed upon in a community, stressing 
the importance of common culture in a certain community. In contemporary societies, online 
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media also blur the lines separating the private and public (Papacharissi & Gibson, 2011), since 
the online media connect with others that is “neither in conventionally public not entirely 
private”. In all, the distance between physical public and private space is comparatively 
determined. 
 In this study, I distinguish the public and private spaces by the criteria that whether the 
space is physically open and accessible to others (Burgoon, 1982). Burgoon claims that in the 
physical private situation, people will have control over the degree of the physical accessibility 
or inaccessibility to others (Burgoon, 1989), which is similar to Roger Scruton’s (1984) idea that 
public space is a designed area that everyone has the rights of access. Besides, according to Paul 
Starr (2007), the public-private distinction has one meaning that “public to private as the open is 
to the closed”, that public things refers to something that is open and accessible to any member 
in the community.  
The context of public and private is found to influence people’s perception for privacy 
(Altman, 1975), and Altman claims that effective privacy regulation is more important in private 
space because the private places are considered to be the “primary territories”. Consequently, 
people’s different perception for privacy will lead to the variation of need and expectation for 
personal space (Burgoon & Jone, 1976) in these two situations. Therefore, one could argue that 
people will modify the line drawn between private-self and outside world, and in public space, 
they’ll expect a lower level of personal space to avoid the negative result of personal space 
intrusion, compared to the private space in which they have more need for personal space. When 
the desired level of privacy is violated (Altman, 1975), different level of perceived intrusiveness 
will arise. Perceived intrusiveness of personal space refers to the extent to which individuals 
perceive unsolicited invasion into their personal space (Burgoon, 1982), in which situation 
	 14	
individuals lose their rights to be left alone in their own defined areas (Petronio, 1991). Thus, it’s 
expected in this study that compared to the public space, people who are in private space will 
hold a higher level of perceived intrusiveness about push message on mobile phone. 
 
2.5 Perceived Intrusiveness and Psychological Reactance 
As illustrated before, individuals have an imaginary area around their body and modify 
the line to protect themselves from outside unwanted intruders; this imaginary line reflects 
people’s expectation of a safe and private space. At the time the invisible boundaries are 
penetrated, people’s expectation is being violated and one psychological state, namely perceived 
intrusiveness, will arise (Gibbs et al., 2006). Research found that there are several consequence 
of intrusion to personal space, such as people’s withdrawal behavior (Sommer, 1959), increasing 
concerns about privacy (Burgoon et al. 1989), upset the pattern and pace of informational change 
in social relationships (Jiang, Heng & Choi, 2013), etc., among which psychological reactance is 
found to be one of the effect (Edward, Li & Lee, 2002).  
Psychological reactance, derived from psychological reactance theory (Brehm, 1966), is 
defined as a motivational reaction in response to threats to perceived behavioral freedoms. 
Reactance theory is based on the premise that individuals desire to be free from the control of 
others. People’s right to be alone by one self (Warren & Brandeis, 1890) in their private space 
can be considered as both freedom and control over one’s own self, while they lose freedom and 
control, the reactance is found to occur (Brehm & Brehm, 2013). As a result, reactance brings a 
boomerang effect which means an individual has resistance or rebellion against an agent that 
threatens one’s freedom as well as willingness to restore the freedom (Brehm, 1966).  To the 
degree that people are enjoying freedom and control in their own personal space, the threat of 
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push message in mobile phone may result people’s increased defense to the persuasive message. 
Research has found that if consumers’ reaction to advertising are defensive, the forced exposure 
will result in negative consequences including the negative attitude and behavioral intention 




The purpose of the first study is to explore the effect of physical environment on push 
mobile advertising messages. Draw from previous literatures, people’s need and expectation for 
privacy will vary in private and public space. When people receive push messages on their 
phones, their desired level of privacy is violated (Altman, 1975), and different levels of 
perceived intrusiveness will arise, thus leads to devaluation of push messages. Furthermore, the 
devaluation of push mobile advertising messages might be generalized to the devaluation of 
mobile advertising service, so I also hypothesized that consumer’s acceptance of mobile 
advertising as a general marketing strategy would be influenced in this process. 
H1a: People will perceive push mobile advertising messages to be more intrusive when 
they are in a private space than when they are in a public space. 
H1b: People will have a more negative attitude towards push mobile advertising 
messages when they are in a private space, compared with people in a public space. 
H1c: People will have less purchase intention to push mobile advertising messages when 
they are in a private space, compared with people in a public space. 
H1d: People will have a more negative attitude towards general mobile advertising 
service when they are in a private space, compared with people in a public space. 
H1e: People will have less behavioral intention to general mobile advertising service 




3.1.1 Study Design 
Study one is a web-based online experiment in which participants responded to push 
mobile advertising messages in imaginary scenarios. I used a single factor (physical 
environment) between-subjects design, in which the factor consisted of three conditions: private, 
public and control. In the private group, participants were asked to imagine that they were at 
home by themselves, with a photo of a homely interior presented beneath the scenario 
description. In the public group, participants were asked to imagine that they were in a crowded 
shopping mall, with a photo of a busy shopping mall presented beneath the scenario. And in the 
control group, no information about the context was provided. 
3.1.2 Participants 
Seventy-five undergraduate students from University of Illinois at Urbana-Champaign 
subject pool participated in this study. An extra course credit was given to the participants in 
exchange for their participation. Participants consist of 29 males and 46 females between the age 
of 18 and 24. They were randomly assigned to one of three conditions: private group (N= 25), 
public group (N= 25), control group (N=25). 
3.1.3 Procedure 
The online questionnaire was hosted on Qualtrics, an online survey platform. After the 
consent procedure, participants were told that the purpose of the study was to test a new mobile 
application which would send promotional message to their phones. Firstly, they were asked to 
type in the username that they would like to use for this mobile application, and the username 
information was recorded by a programming technique (JavaScript) for later personalization use. 
Then, participants were randomly assigned to different imaginary scenarios (with no scenario 
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information in the control group). After the scenario manipulation, they were told to imagine that 
they received a push message on their phones, and one promotional message about a fictitious 
restaurant was shown on the screen: 
 “Hi *! Hungry? Get ready we are out to eat! We found that there is a highly rated 
restaurant 0.1 miles from your current location. The food is authentic and served fresh daily! 
For More information, click here.” 
 In the greeting part “Hi *”, the participant’s user name was shown to reflect the 
personalization process. After reading the advertisement, they were asked to evaluate the 
message and restaurant. Then, manipulation of the physical environment was checked, followed 
by demographic questions at the end of the study. Upon completion, participants were thanked 
for their participation and they were debriefed about the main purpose of the study. 
3.1.4 Measure 
Manipulation Check 
 To ensure that the participants have attended to the conditions, manipulation checks were 
included in the post-session questionnaire. Questions were posed to assess participants’ 
perception of the environment that is private or public after the manipulation of physical 
environment: “To what extent do you consider the environment you are in now is private/ 
public? 1=totally private to 7=totally public).” 
Mediating Variable 
  Perceived intrusiveness as mediating variable was measured in the post-session 
evaluation. Draw from the scale developed by Li, Edwards and Lee (2002) on perceived 
intrusiveness, a 2-item 7-point bipolar semantic differential scale (Spears and Singh, 2004) was 
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adopted: “On a scale of 1-7, I think the message is: not intrusive/intrusive, not 
invasive/invasive).” 
Dependent Variables 
 Participant’s attitude and purchase intention towards specific advertising message, and 
their behavioral intention to mobile advertising service were measured in the study. Attitude 
towards specific advertisement reflect one’s overall evaluation after receiving the message in the 
context, and it was measured by using a 4-item 7-point semantic differential scale (Spears and 
Singh, 2004): “On a scale of 1 to 7, I think the advertisement is unappealing/ appealing, 
bad/good, uninteresting/interesting, unpleasant/pleasant.” Participants’ purchase intention 
shows their likelihood to engage in the purchase behavior and their behavioral intention to 
mobile advertising service shows their likelihood to use the mobile service in the future. 
Participants rated their purchase intention on two 7-point scales: “Will you go to the restaurant? 
(Definitely not/ Definitely will)” and “Do you have interest to know more about the restaurant? 
(Definitely not/ Definitely will)”. Next, they rate their behavioral intention towards mobile 
advertising service on two 7-point scales” “Would you like to subscribe to the message from this 
application in the future? (Definitely not/ Definitely will)” and “Will you give your personal 
information to this application? (Definitely not/ Definitely will)” .  
3.2 Results 
 Seventy-three valid samples were analyzed (Two participants were excluded for not 
completing the whole questionnaire). The manipulation check showed that participants in the 
“home” group reported being in a private setting (M=1.96, SD=1.274) while participants in 
“shopping mall” group reported being in a public setting (M=5.74, SD=1.389). The difference 
between the two groups was statistically significant (t=-9.833, p<0.01).  
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 In this study, we hypothesized that people’s evaluation towards push mobile advertising 
messages would vary in different physical environment situations. Participants’ perceived 
intrusiveness, attitude towards advertisement, purchase intention and behavioral intention to 
service were examined in a three-factor one-way analysis of variance (ANOVA) with 
environment condition (control, private, public) as the independent variable. A Fisher’s least 
significant difference (LSD) method was adopted in all post hoc analyses. 
 
Table 1 
Study 1: Means (Standard Deviation) of Outcomes by Environment Condition  
Outcomes Private Public Control 
Mean Mean Mean 
Perceived intrusiveness 4.78 3.39 3.26 
 (1.155) (1.270) (1.042) 
Attitude towards message 4.10 4.52 4.81 
 (1.159) (1.259) (1.456) 
Intention to message 4.12 4.04 4.66 
 (1.488) (1.537) (1.161) 
Intention to mobile service 2.52 3.41 3.03 
 (1.186) (1.649) (1.564) 
 
Perceived Intrusiveness  
 We hypothesized that participants in the private condition would perceive the push 
message to be more intrusive, compared with participants in the public and control conditions. 
So participant’s perceived intrusiveness was assessed through two-item bipolar semantic 
differential scale (Cronbach’s α=0.941).  A mean score was created based on the two items. The 
result of ANOVA revealed significant between-subject effects (F(2,70)=13.131, p<0.01), showing 
that participants in private condition rate the highest score (M=4.78, SD=1.155), followed by 
participants in public condition (M=3.39, SD=1.270) and control condition (M=3.26, SD=1.042) 
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(Figure1). Furthermore, in the post hoc one-way ANOVA analysis, a significance difference was 
observed between the private group and public group (∆M=1.39, p<0.01), as well as between the 
private group and control group (∆M=1.52, p<0.01). Therefore, H1a was supported.  
Figure 1  
Estimate Perceived Intrusiveness Mean as a Function of Physical Environment Conditions 
 
Attitude and Purchase Intention to Advertisement 
 We predicted that participants would hold a more negative attitude towards the push 
mobile advertising message, as well as less intention in purchase behavior. On the one hand, 
participants attitude was measured through a four-item seven-point scale (Cronbach’s α=0.891) 
and a mean value was created. The ANOVA analysis showed that there was no significant 
difference between three groups, indicating that being in physical environment doesn’t lead to 
participant’s significantly attitude difference among three groups. On the other hand, we assessed 
participant’s purchase intention towards advertisement through a two-item bipolar scale 
(Cronbach’s α=0.798). No significant difference was found in the between-subject test. 
Therefore, H1b and H1c were not supported. 
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Behavioral Intention to Platform 
 H1e predicted that in the private group, when people received push mobile advertising 
messages, they would have less intention to further use as well as give their personal information 
to the services. A two-item scale was used to test participant’s intention to further use the 
personalized service (Cronbach’s α=0.705) and mean scores were created. Overall, there was no 
significant between-group effect shown in the result. Thus, H1e was not supported. 
3.3 Discussion  
The results of the first study reveal the relationship between the physical environment 
and people’s response to push messages on their mobile phones. From study one, we can infer 
that when users are in a private space, they are more likely to feel that push messages on their 
mobile phones are intrusive, compared with users in public spaces and the control group; push 
messages are more likely to be perceived as unsolicited invasions of privacy when people are in 
private space. This highlights the role of physical environment in influencing people’s response 
to mobile advertising, and indicates that push messages received in private spaces will likely be 
viewed negatively.  
However, there is no evidence showing that the physical environment will influence a 
user’s attitude or purchasing intention regarding advertising messages. And the variance in 
participant’s response was quite large. One possible explanation could be the manipulation of the 
physical environment. Study one was conducted via online survey, in which participants 
responded to the message in an imaginary scenario. Previous research has pointed out that 
compared with real-life settings, using imaginary settings lacks ecological validity (Dalgleish & 
Power, 1999), and the imagination may not have a strong impact on participants’ information 
processing. Additionally, the experiment stimulus we adopted was a location-based advertising 
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message, which is personalized information, and it remains unclear whether the difference 
between private and public spaces will hold for non-personalized messages pushed to 
participants’ mobile phones.  
Given these results, we conducted a second study in a real setting to explore the role of 
personalization in influencing the effectiveness of mobile advertising as well as the interaction 





Study one already shown that physical environment could have influence on participants’ 
perception about receiving push messages as intrusions to their personal space. The purpose of 
the second study is threefold. First, I aim to explore the effectiveness of mobile advertising in a 
real setting by conducting a laboratory experiment. Second, I want to discover the influence of 
personalization on mobile advertising and whether the physical environment will have a 
contingent effect on this relationship. Third, I’m going to test whether the perception of intrusion 
is the underlying mechanism that explains the effect that physical environment and 
personalization have on the effectiveness of mobile advertising. 
4.1 Research Question and Hpotheses 
First, to examine the influence of physical environment in the lab setting, hypotheses 1a-
1d were tested again in study 2. Second, as it remains unclear whether people will respond 
positively or negatively to the personalized information on mobile devices, study two examines 
the influence of personalization on consumer’s attitude and behavioral intention towards mobile 
advertising.  
Edwards et al (2002) posit that the perception of a message as being intrusive is formed 
based on the joint effect of people’s expectation and present awareness of the intruder. In that 
case, it’s claimed in this study that receiving personalized messages in private spaces is not a 
good thing, because as people’s expectation for privacy in private spaces is higher, it’s possible 
that people’s perception about intrusion will be more pronounced when they receive personalized 
messages in private spaces. Therefore, I hypothesized that the physical environment, whether 
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private or public, will moderate the effect personalization has on people’s attitudes to mobile 
advertising: 
H2a: The impact of personalization on people’s perception of intrusion will be moderated 
by the physical environment, such that people in private (public) space will have larger(less/none) 
difference in perceived intrusiveness level between personalized and non-personalized conditions. 
H2b: The impact of personalization on people’s attitudes towards push messages will be 
moderated by the physical environment, such that people in private (public) space will have 
larger(less/none) difference in attitude towards push messages between personalized and non-
personalized conditions. 
H2c: The impact of personalization on people’s purchase intention to push messages will 
be moderated by the physical environment, such that people in private (public) space will have 
larger(less/none) difference in purchase intention to push messages between personalized and 
non-personalized conditions. 
H2d: The impact of personalization on people’s attitude towards general mobile 
advertising service will be moderated by the physical environment, such that people in private 
(public) space will have larger(less/none) difference in attitude towards general mobile 
advertising service between personalized and non-personalized conditions. 
H2e: The impact of personalization on people’s behavioral intention to general mobile 
advertising service will be moderated by the physical environment, such that people in private 
(public) space will have larger(less/none) difference in behavioral intention to general mobile 
advertising service between personalized and non-personalized conditions. 
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 Finally, as psychological reactance is found to be one of the consequences of perceived 
intrusion, and further influences people’s evaluation of push messages and mobile advertising 
services, we hypothesize the mediating effect of perceived intrusiveness to test whether the 
perception of messages as intrusion operates as the underlying mechanism that influences all 
outcomes: 
 H3: Physical environment (private/public) will moderate the indirect effect of 
personalization on people’s evaluation of both specific and general mobile advertising, through 
perceived intrusiveness of the push message.  
4.2 Study Design 
This study was conducted in a lab setting, using a 2 (private vs public) × 2 (non-
personalized vs personalized information) between-subjects design. The private and public 
settings were manipulated by the physical environment and the absence and presence of 
confederates in the lab. During the experiment, participants in the private condition sat alone in 
an enclosed lab room behind a closed door, whereas participants in the public condition were in 
the same room while the door was open, and confederates were active (such as walking, talking) 
outside the door. 
 According to the conceptualization by White and his colleagues (2008), we revealed 
personalization by whether there was a disclosure of participants’ characteristic information, and 
we chose participants’ name and current location information for this study.   
4.2.1 Participants 
 113 students (87 Females and 26 Males) from University of Illinois at Urbana-
Champaign were recruited from sample pool. Extra course credits were given as incentives. 
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Participants were randomly assigned to four groups: Private/Non-personalized (N=28), 
Private/Personalized (N=28), Public/ Non-personalized (N=29), Public/Personalized (N=28).  
4.2.2 Stimuli 
Platform 
In this study, we created a fictitious mobile advertising service on WeChat, a well-known 
social media platform in China. The fictitious mobile advertising service was created as a new 
WeChat Public Account, which is like a blogging account that can send content to subscribers. 
We designed the public account to be food-related, named it “EatinIL”, and created eight pieces 
of food-related content to subscribers in English. For example, there are articles about recipes 
(e.g. The Recipe That’s Making Mornings Sweet Again), recommendations of restaurants in 
Illinois (e.g. The TOP 10 Hot List in Chicago) and some feature stories about food (e.g. Your 
Cheat Sheet for Chicago Restaurant Week 2017). Content was delivered through multi-media 
forms such as words, images and videos. Besides, this platform was designed to be interactive, 
so that participants could navigate to content from the menus, browse the feed history and send 
messages to the platform. (See Appendix for more examples).  
Personalized and non-personalized Ad 
 The advertising message was pushed to the mobile phone via SMS (Short Message 
Service). I created advertising messages for a fictitious restaurant. The personalized message 
consisted of a greeting part containing participants’ name and location information, as well as a 
short advertisement for the restaurant, while the non-personalized messages showed the same 
advertisement for the restaurant without participants’ personal information: 
 Personalized message: 
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 Hi (NAME), good morning/afternoon! Ready to enjoy a wonderful meal? We invite you to 
a new restaurant open, just 0.22 miles from your current location! Fresh Flavors and local 
Ancient Secrets served here! To know more? EatinIL will explore it for you… 
 Non-personalized message: 
 Hi, good morning/afternoon! Ready to enjoy a wonderful meal? We invite you to a new 
restaurant open! Fresh Flavors and local Ancient Secrets served here! To know more? EatinIL 
will explore it for you… 
4.2.3 Procedure 
 After participants signed the consent form, they were provided with a mobile phone 
(iPhone 6) with the App “WeChat” installed. An instruction sheet containing information about 
how to open and use the platform was also provided. Then participants were told that the purpose 
of the study was to test a new platform (i.e. EatinIL) and they could browse the feed for about 10 
minutes, and after 10 minutes, they would complete a questionnaire and respond with their 
evaluation of the platform. This instructions were aimed to immerse them in the mobile 
advertising service as much as possible. Then the instructor left the room, and opened/closed the 
door based on the condition that participants were randomly assigned to.  
 When participants opened the application, and entered the EatinIL interface, they were 
required to sign up. Username and phone numbers were required for registration. On the 
instruction sheet, the phone number of the laboratory mobile phone was provided, and 
participants were instructed to enter their own name and the laboratory phone number during 
registration. After registration, they could browse the news feed in EatinIL and interact with the 
platform. When participants used the platform for 5 minutes, they would receive a push message 
via SMS on the mobile phone, in the name of the official account, EatinIL. (The push message 
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was actually sent from Skype by the researcher, with “EatinIl Wechat” as the account name, so 
as to make participants believe that the message was sent from the official service.) The message 
type (personalized/non-personalized) participants received depended on the group they were in.  
 After receiving the push message on the mobile phone, participants stayed on the 
platform for another five minutes. When the time was up, they were asked to complete an online 
questionnaire on Qualtrics, measuring their attitude, behavioral intention, and perceived 
intrusiveness, followed by a check for  the manipulation of physical environment. Finally, 




 Manipulation check on the physical environment was included in the postsession 
questionnaire, to ensure that the participants have attended to the conditions. Questions were 
posed to assess participant’s perception of the context were in that is private or public: “To what 
extent do you consider the context you are in now is private/ public? 1=totally private to 
7=totally public).” 
Mediating Variable 
 In the evaluation part, participant’s perceived intrusiveness were measured using the 
same scale in Study 1: “On a scale of 1-7, I think the message is: not intrusive/intrusive, not 
invasive/invasive).” 
Dependent Variables 
 Participant’s attitude and purchase intention to specific advertisement, attitude and 
behavioral intention to the service were measured in Study 2. Attitude towards advertisement 
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reflected one’s overall evaluation after receiving the message while attitude towards service 
showed one’s evaluation of the mobile advertising service after their interaction with the service. 
Two 4-item 7-point semantic differential scales were adopted (Spears and Singh, 2004) 
respectively: “On a scale of 1 to 7, I think the advertisement is unappealing/ appealing, 
bad/good, uninteresting/ interesting, unpleasant/pleasant.” “On a scale of 1 to 7, I think the 
mobile platform is unappealing/ appealing, bad/good, uninteresting/ interesting, 
unpleasant/pleasant.”. Purchase intention towards the products (i.e. restaurant) showed their 
likelihood to engage in the purchase behavior, so I used 7-point Likert scale and asked “Will you 
go to the restaurant? (Definitely not/ Definitely will)”, “Do you have interest to know more 
about the restaurant? (Definitely not/ Definitely will)” to get assessment of their purchase 
intention. Participant’s behavioral intention of the service shows their likelihood to use the 
mobile service and further give information to the platform, so I asked “Would you like to 
subscribe to the message from this application in the future?”, “Will you give your personal 
information to this application?” (Definitely not/ Definitely will) to assess their behavioral 
intention to the service.  
4.3 Results 
 Composite scores were created for perceived intrusiveness (Cronbach’s α=.926), attitude 
towards advertisement (Cronbach’s α=.891), purchase intention to advertisement (Cronbach’s 
α=.781), attitude towards the service (Cronbach’s α=.837), and intention to the service 
(Cronbach’s α=.750). For all measures, scores were created by summing the individual items of 
the scale and creating an average. A manipulation check using a one-way ANOVA revealed that, 
as desired, there were significant differences in people’s perception towards the environment 
based on condition (F(1,111) =22.877, p<.01), with participants in the private condition rating their 
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perception towards the environment as significantly more private (M=2.63, SD=1.496) than 
those in the public condition (M=4.00, SD=1.558). 
Effect of Physical Environment and Personalization  
 A two-way univariate analysis of variance (ANOVA), with two environment conditions 
(private, public) and two message types (personalized, non-personalized) as the independent 
variables was performed on five outcomes, respectively (Table 2). The means and standard 
deviation in different conditions are shown in Table 3.  
 
Table 2 
Result of the Analysis of Variance of the Dependent Variables by Personalization and 
Physical Environment 
Source df SS MS F hp2 
Perceived intrusiveness      
  Personalization 1 9.849 9.849 5.340 .041 
  Physical Environment 1 8.694 8.694 4.713 .047 
  Personalization * Physical Environment 1 8.423 8.423 4.568 .039 
  Error 109 201.041 1.844   
  Total 113 1972.750    
(R Square=.104)      
Attitude towards Message      
  Personalization 1 9.548 9.548 7.743 .066 
  Physical Environment 1 2.181 2.181 1.768 .016 
  Personalization * Physical Environment 1 10.374 10.374 8.412 .072 
  Error 109 134.419 1.233   
  Total 113 2510.313    
(R Square= .140)      
Purchase intention to Message      
  Personalization 1 14.898 14.898 9.961 .084 
  Physical Environment 1 .049 .049 .033 .000 
  Personalization * Physical Environment 1 .361 .361 .241 .002 
  Error 109 163.022 1.496   
  Total 113 3053.500    
(R Square=.086)      
Attitude towards Service      
  Personalization 1 16.539 16.539 18.838 .147 
  Physical Environment 1 37.880 37.880 43.146 .284 
  Personalization * Physical Environment 1 9.020 9.020 10.274 .086 
  Error 109 95.696 .878   
  Total 113 2680.188    
(R Square=.398)      
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Table 2 (cont.)      
Behavioral intention to Service      
  Personalization 1 11.572 11.572 8.317 .071 
  Physical Environment 1 5.559 5.559 3.996 .035 
  Personalization * Physical Environment 1 13.808 13.808 9.924 .083 
  Error 109 151.650 1.391   
  Total 
(R Square=.168) 113 1958.500    
 
Table 3 




Results of Study 2 suggested that physical environment significantly impacted 
participants’ perception of intrusion, where people in private space perceived the push message 
to be more intrusive (∆M=.55, F(1,109)=4.713, p<.05, hp2=.041). Thus, hypothesis 1a was 
supported in Study 2. Besides, we found significant univariate main effect for personalization on 
perceived intrusiveness, where people perceived the personalized message to be more intrusive 
(M=4.23, SD=1.480) than non-personalized message (M=3.64, SD=1.295) (F(1,109)=5.340, 
p<.05, ,hp2=.047).  
Hypothesis 2a proposed that the relationship between personalization and perceived 
intrusiveness depended on the physical environment. Results showed the physical environment 
Outcomes 
Non-personalized Personalized 
















































significantly moderated the impact of personalization on perceived intrusiveness (F(1,109)=4.568, 
p<.05, ,hp2=.039). Figure 2 showed the conditional effect of personalization at different physical 
environment (private/public) on the mean value of perceived intrusiveness. The difference 
between perceived intrusiveness in different information condition are larger when people are in 
private space, compared with people in public space. Thus, hypothesis 2a was supported. 
Figure 2 
Perceived Intrusiveness Across Conditions 
 
(Error bars: 95% Confidence Interval) 
 
Attitude and Purchase Intention to Message 
The ANOVA analysis revealed that physical environment has not impact on both 
participant’s attitude towards advertising message and purchase intention to message, so 
hypothesis 1b and hypothesis 1c were not supported in Study 2. As for the impact of 
personalization, there was univariate main effect for personalization on both attitude towards 
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message (F(1,109)=7.743, p<.05, hp2=.066) and purchase intention to message (F(1,109)=9.961, 
p<.05, hp2=.084), indicating that people had a more negative attitude towards personalized push 
message (M=4.27, SD=1.280) and less purchase intention to the product (M= 4.68, SD=1.266).  
Hypothesis 2b and 2c predicted a contingent effect of personalization on attitude and 
purchase intention to the advertising message, with physical environment serving as the 
moderator. The result showed that, the physical environment significantly moderated the 
relationship between physical environment and attitude towards message (F(1,109)=8.412, p<.05, 
hp2=.072). As depicted the interaction graphically in Figure 3, when people were in a private 
space, they would have more positive attitude towards non-personalized message than 
personalized message; while people who were in a public space, their attitude towards 
personalized and non-personalized message were at the same level. And for the purchase 
intention to message, the physical environment didn't show significant contingent effect on the 
relationship between personalization and purchase intention to the advertising message 







Attitude Towards Message Across 
Conditions 
Figure 4 
Purchase Intention to Message Across 
Conditions 
 
           (Error bars: 95% Confidence Interval)                   (Error bars: 95% Confidence Interval) 
Attitude and Behavioral Intention to Service 
As shown in the ANOVA table, different physical environments could lead to the 
differences in participants’ evaluation towards platform. In the public space, people had a more 
positive attitude (M=5.30, SD=1.065) towards the platform, compared with people in the private 
space (M=4.14, SD=1.022) (F(1,109)=43.146, p<.05, hp2=.284); as well as higher behavioral 
intention (M=4.18, SD=1.234) in public space than in private space (M=3.74, SD=1.290) 
(F(1,109)=43.146, p<.05, hp2=.035). In this case, hypothesis 1d and hypothesis 1e were supported 
in Study 2. Moreover, results in Study 2 indicated a significant univariate main effect of 
personalization on attitude towards service (F(1,109)=18.838, p<.05, hp2=.147) and behavioral 
intention to service (F(1,109)=8.317, p<.05, hp2=.071), that is, when people received personalized 
push message in their mobile phone, they would have a more negative attitude (M=4.33, 
SD=1.241) towards the push message and less intention (M=3.64, SD=1.151) to use the mobile 
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advertising service in the future, compared with people’s attitude (M=5.11, SD=1.104) and 
behavioral intention (M=4.28, SD=1.323) in the non-personalized group. 
Hypothesis 2d and 2e predicted a contingent effect of personalization on attitude towards 
platform and behavioral intention to platform, moderated by physical environment. Results 
showed that moderation effect of physical environment was found in both two dependent 
variables, which moderated the relationship between personalization and attitude towards 
platform (F(1,109)=10.274, p<.05, hp2=.086), as well as the relationship between physical 
environment and behavioral intention to platform (F(1,109)=9.924, p<.05, hp2=.083). Further, we 
depicted the interaction graphically in Figure 5 and Figure 6. Both showed the pattern that 
among participants who were in the private space, those received personalized message would 
have a much more negative attitude towards platform and less behavioral intention to platform 
than those who receive non-personalized message. While among participants who were in the 
public space, the relationship flattened. So, the findings supported hypothesis 2d and 2e. 
Figure 5                                                         Figure 6 
Attitude Towards Service Across Conditions      Behavioral Intention to Service Across Conditions 
(Error bars: 95% Confidence Interval)                         (Error bars: 95% Confidence Interval) 
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Mediation Effect of Perceived Intrusiveness 
 To test the conditional direct and indirect effects, data were analyzed using a regression-
based path analysis with the aid of Hayes’s (2013) Process macro, model 8, in SPSS 23. We use 
95% biased-corrected bootstrap confidence intervals (CIs) to generate all conditional direct and 
indirect effects along with a 10,000 bootstrap resample. As we have four dependent variables 
(i.e. attitude towards message, purchase intention to message, attitude towards service and 
behavioral intention to service), the path analysis was performed four times independently.  
The model in path diagram form consisted of three distinct submodels (Figure 7). The 
first model, in panel A, was used to test the relationship between physical environment, 
personalization and four dependent variables (i.e. attitude towards message, purchase intention to 
message, attitude towards service and behavioral intention to service). The second and third 
model in panel B, were used to test whether the physical environment would moderate the effect 
of personalization on perceived intrusiveness and estimate the conditional indirect effect of 
personalization on four dependent variables (i.e. attitude towards message, purchase intention to 
message, attitude towards service and behavioral intention to service) through perceived 














Table 4 Ordinary Least Square Regression Model Coefficient 
(standard errors in parentheses) 
Table 4(A) Attitude Towards Message 
 Model 1(A) Model 2(A) Model 3(A) 
 Attitude towards message Perceived intrusiveness Attitude towards message 
Predictor  Coefficient p  Coefficient p  Coefficient p 
Intercept  5.0179 <.001  3.7143 <.001  5.2852 <.001 
  (.2099)   (.2567)   (.3590)  
Physical 
environment 
 -.3282 .2671  -.1453 <.05  -.3387 .2530 
	 39	
Table 4 (A) (cont.) 
  (.2942)   (.3598)   (.2947)  
Information type  -1.1875 <.001  1.0000 <.01  -1.1155 <.001 
  (.2968)   (.3630)   (.3072)  
Perceived 
Intrusiveness 
       -.0720 .3650 
        (.0784)  
Environment 
×Information 
 1.2121 <.01  -.8190 <.05  1.1532 <.01 
  (.4179)  (.1120)  (.4231)  
 




Table 4(B) Purchase intention to message 
 Model 1(B) Model 2(B) Model 3(B) 
 Purchase intention to message Perceived intrusiveness Purchase intention to message 
Predictor  Coefficient p  Coefficient p  Coefficient p 
Intercept  5.4821 <.001  3.7143 <.001  5.1802 <.001 
  (.2311)   (.2567)   (.3952)  
Physical 
environment 
 -.1546 .6343  -.1453 <.05  -.1427 .6608 
  (.3240)   (.3598)   (.3244)  
Information 
type 
 -.8393 <.05  1.0000 <.01  -.9206 <.01 
  (.3268)   (.3630)   (.3382)  
Perceived 
Intrusiveness 
       .0813 .3482 
        (.0863)  
Environment 
×Information 
 .2260 .6244  -.8190 <.05  .2926 .5313 
  (.4602)   (.1120)  (.4659)  
 




Table 4(C) Attitude towards service 
 Model 1(C) Model 2(C) Model 3(C) 
 Attitude towards service Perceived intrusiveness Attitude towards service 
Predictor  Coefficient p  Coefficient p  Coefficient p 
Intercept  4.8036 <.001  3.7143 <.001  4.9066 <.001 
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Table 4 (C) (cont.) 
  (.1771)   (.2567)   (.3038)  
Physical 
environment 
 .5930 <.05  -.1453 <.05  .5889 <.01 
  (.2483)   (.3598)   (.2494)  
Information type  -1.3304 <.001  1.0000 <.01  -1.3026 <.001 
  (.2504)   (.3630)   (.2600)  
Perceived 
Intrusiveness 
       -.0277 .6765 
        (.0663)  
Environment 
×Information 
 1.1302 <.01  -.8190 <.05  1.1075 <.01 
  (.3526)   (.1120)   (.3581)  
 
Model R2 .3983 <.001  .1035 <.01  .3993 <.01 
 
 
Table 4(D) Behavioral intention to service 
 Model 1(D) Model 2(D) Model 3(D) 
 Behavioral intention to service Perceived intrusiveness Behavioral intention to service 
Predictor  Coefficient p  Coefficient p  Coefficient p 
Intercept  4.4107 <.001  3.7143 <.001  4.1743 <.001 
  (.2229)   (.2567)   (.3817)  
Physical 
environment 
 .2555 <.05  -.1453 <.05  -.2463 .8674 
  (.3125)   (.3598)   (.3133)  
Information 
type 
 -1.3393 <.001  1.0000 <.01  -1.4029 <.001 
  (.3152)   (.3630)   (.3267)  
Perceived 
Intrusiveness 
       .0637 .4467 
        (.0083)  
Environment 
×Information 
 1.3984 <.01  -.8190 <.05  1.4505 <.01 
  (.4439)   (.1120)   (.4500)  
 
Model R2 .1684 <.001  .1035 <.01  .1729 <.001 
 
 In hypothesis 3, we hypothesized that the effect of physical environment on dependent 
variables (i.e. attitude towards message, purchase intention to message, attitude towards service 
and behavioral intention to service) was carried in part indirectly through the level of perceived 
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intrusiveness, with this process being moderated by the personalization of message. In path 
analysis, an indirect effect is the product of the effect of a causal agent (here, physical 
environment) on an intervening variable or “mediator” (perceived intrusiveness in this case) and 
the effect of the mediator on the outcome (four dependent variables) holding the proposed cause 
constant (e.g., Baron & Kenny, 1986; Hayes, 2009). However, the result showed that the effect 
of the mediator on the outcome was not significantly supported, that is, there is no significant 
partial effect of perceived intrusiveness on all four dependent variables founded in the model. 
Thus, hypothesis 3 was not supported.  
4.4 Discussion 
 The objective of Study 2 was to examine how two antecedent factors (Physical 
environment and personalization information) influence people’s response to mobile advertising 
in a real life setting. Consistent with Study 1, Study 2 found that physical environment would 
influence people’s perceived intrusiveness towards the push mobile advertising messages, while 
not their attitude towards messages and purchase intention. However, unlike the Study 1, results 
in Study 2 indicated that whether the physical environment was private or public would influence 
participant’s evaluation towards the platform as well as their further likelihood of using the 
service. When participants received push message in a private environment, they would have a 
more negative attitude towards the platform and be less likely to use similar mobile advertising 
services in the future. 
 The main effect of personalization was explored in Study 2. While previous studies had 
controversial results on the effect of personalization, this study revealed an overall negative 
impact of personalization have on the effectiveness of push mobile advertising messages. When 
people were exposed to the push message that contain their personal information, they were 
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more likely to perceive the push message to be intrusive, and held a negative attitude as well as 
behavioral intention to specific push message and general mobile advertising service. Moreover, 
the moderation effect of physical environment was tested in Study 2. Results showed that 
whether people were in private or public space would have impact on the relationship between 
personalization information and participant’s evaluation. When participants were in private 
space, the gap between their evaluation in different information condition would be larger: they 
perceived the personalized push message to be more intrusive, have more negative attitude 
towards both advertising message and platform, and have less intention to use the service. The 
findings shed lights on the contingent effect information type have on the effectiveness of mobile 
advertising, with physical environment as moderating factor. Additionally, we examined the 
mediation effect of perceived intrusiveness and tested whether the physical environment also 
moderated the mediation effect. However, results didn’t find the relationship between the 
perception of intrusiveness and evaluation of message and platform in the mediation model, 
indicating that there was no indirect effect between personalization and evaluation through the 





 With the high penetration of mobile devices as well as the proliferation of online media, 
how do people adopt mobile technology needs more focus in the research. It has become obvious 
that more and more users are becoming reliant on their mobile phones and considering mobile 
phones as an extension of self  (Hein, O'Donohoe & Ryan, 2011). In the interaction between 
mobile phones and users, mobile phones are physically and psychologically attached to users, 
and function as bridges connecting users and outside world by delivering information in this two-
way communication process. This study contributed to the understanding of the interaction 
between mobile phone and users by addressing how users process information on mobile phones. 
As a new genre of online advertising, mobile advertising can deliver information to users without 
the limit of time or location (Haghirian, Madlberger & Tanuskova, 2005); Besides, mobile 
phones are so highly associated with users that mobile advertising could tailor individual user’s 
characteristics or preference (Bruner & Kumar, 2007; Xu, 2006; Crompton, 2002). When users 
receive advertising messages on their mobile phones, this study points out that people’s 
responses will be influenced by both the content of advertising messages and the context which 
they are in. In this research, we highlight the influence of physical environment and 
personalization on the effectiveness of push messages on mobile phones, and propose that while 
mobile phones are deemed to be in users’ personal bubbles, it’s possible that push messages 
would be considered as an intrusion, thus users will respond negatively to the push messages.  
On the one hand, prior studies have shown that people’s perception and attitude towards 
online personalization is a result of the tradeoff between the value of personalized service and 
user’s privacy concern (Chellappa & Sin, 2005; Awad & Krishnan, 2006). In this study, a lab 
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experiment was conducted to measure people’s attitude and behavioral intention towards 
personalized and non-personalized mobile advertising. Results show that the disclosure of 
personal information will be seen as an intrusion and violation of personal space, and also results 
in a less favorable response to the personalized service on mobile phones. On the other hand, 
some researchers have stressed the importance of context on the effectiveness of mobile 
advertising (Wais & Clemos, 2008; Banerjee & Dholakia, 2008), and our study identifies a 
private and public dichotomous characteristic of context and further explores the underlying 
mechanism – people’s perception about personal space intrusion – in the whole process within 
the context effect. Conforming to prior research (Altman, 1975), people will have different levels 
of need and expectation for personal space in the private-public context and we found that in 
general, online experiment (Study 1) and lab experiment (Study 2) have convergent support for 
the determinant role physical environment plays: compared with public space, being in private 
space resulted in higher perceived intrusiveness of the push messages in people’s mind. 
Additionally, compared with Study 1, in Study 2, participants further showed a more negative 
attitude and behavioral intention to the mobile advertising service. This could be explained by 
the increase of ecological validity (Dalgelish & Powder, 1999) in the study design, where 
participants experienced the information processing in a real-life setting (Study 2) rather than 
through scenario imagination (Study 1).  
Furthermore, this study shed light on the moderating role of context in influencing the 
personalization effect.  Results of Study 2 support the assumption that people’s responses 
towards personalized and non-personalized mobile advertising will be more discrepant when 
they are in the private space, compared with people in the public space. When people received 
personalized messages, they will have a higher perceived intrusiveness level, more negative 
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attitude towards advertising messages and mobile advertising service, as well as less behavioral 
intention to use mobile advertising service than people who received non-personalized messages, 
and the difference is more discrepant when people are in the private space. This suggests that 
people’s response is based on the joint effect of people’s previous expectation and present 
awareness of the intruder, with the context influencing people’s expectation of personal space 
and the disclosure of people’s personal information raising their awareness of the intruding 
mobile advertising. Therefore, when people are in private space where they have higher 
expectation of personal space, the personalized messages are most likely to trigger their 
awareness of intrusion and lead to protective behavior as well as devaluation towards messages.  
However, there is no evidence in this study that participants’ perception of intrusion acted 
as the underlying mechanism in the process. While physical environment will influence both 
perception of intrusion and evaluation of messages as well as the mobile advertising service, the 
results show no association between the objective perception of intrusion and evaluation about 
push messages. So we can conclude that while in the postsession questionnaire, participants 
perceive the message to be more intrusive in private space, their devaluation of the messages and 
service doesn’t result from the perception of intrusion, in other words, the evaluations towards 
messages and service don’t involve conscious thinking processes about whether the push 
messages are intrusive or not. One possible explanation could be that evaluation is an intuitive or 
subconscious process, which might involve some factors such as feelings of being threatened or 
higher arousal levels that participants might not be aware of. So, the underlying mechanism 
remains unknown this study, which requires further investigation.  
The findings of the present study also have important practical implications for the 
mobile advertising industry. Location-based advertising (LBS), the service that leverages 
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knowledge about where a mobile device user is located (Kölmel & Alexakis, 2002), has been 
widely used in mobile advertising to deliver personalized information to a target audience 
(Bruner & Kumar, 2007). Audiences can receive text messages (SMS) or multi-media messages 
(MMS) that are specific to their location. However, this study indicates that the personalized 
information does not work in all situations. In some context (i.e. private space), the disclosure of 
one’s private information will not only lessen the value of location-based service but 
increasingly cause the reverse effect – that people may have devaluation towards the persuasive 
message. So when, where and how to send persuasive messages becomes important for 
advertisers. One important lesson from this study is that when a user’s location shows that he is 
in a private space like home, office, etc., it’s better to avoid the disclosure of personal 




LIMITATION AND FUTURE RESEARCH 
This study has a few limitations that future research may address. The first limitation 
concerns the sample we used for this study. Participants are students between 18 and 25 years 
old, who are heavy users of mobile phones. A research (eMarketer, 2014) shows that the 
penetration will come in at 96.5% among 18 to 24-year-old people in 2017, and this group is 
estimated to spend more than five hours on mobile phones daily. So for this group of young 
people, mobile phones are more intimate belongings and more likely to be perceived as the 
extensions of human body (Oksman & Rautiainen, 2003). Therefore, the participants in this 
study who have more experience in mobile phone will perceived mobile phone in the personal 
space more naturally, and future studies can manipulate the variations in age and further explore 
how different generations influence the effect of personalized information in different contexts. 
The second limitation is related to the strength of manipulation. Drawing on the 
conceptualization of private and public space, the idea of whether people can have control over 
the accessibility of others draws the boundary between these two constructs (Burgoon et al., 
1989). The operationalization by the presence of others and scenario imagine process can still 
not fully create a feeling of control in the participants’ mind. One recommendation for future 
studies is that researchers can adopt the field study method in natural settings, send push 
messages in participant’s real daily life and gather the results by participant’s self-report. While 
the field study has the advantage of creating a natural environment, the lack of controllability 
will also lessen the validity, thus the result of different study designs can be combined together 
to find some future implications. 
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Finally, future research could also explore the underlying mechanism of how physical 
environment and information have impact on people’s response to mobile advertising. While in 
this study, there is no evidence showing that the perception of intrusion would be the mediator 
that results in participant’s evaluation, we predict that some subconscious factors such as a 
feeling of being threatened or higher arousal level could be involved in this process. Moreover, 
past research (Banerjee & Dholakia, 2008) has suggested that private and public context could 
lead to the variation of perceived usefulness of push messages. For instance, in public context, 
people may find it’s more useful to receive the mobile advertising that has informative function; 
moreover, people can get benefit from personalized information as decision aids (Chellappa & 
Sin, 2005). So the perceived usefulness could also be the mediating variable between the 
personalized information and response. Thus to explain why the physical environment and 
information type will lead to variation in the effectiveness of mobile advertising is worthy of 
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Appendix A Scenario Imagination 













































Appendix B Mobile Platform (Study 2) 
1. Open WeChat in mobile phone and enter the official account 



























































































5. Receive push message 
















Appendix C Measurement (Study 1) 
Attitude towards push message 
On a scale of 1 to 7, I think the advertisement is  
Uninteresting __ __ __ __ __ __ __ Interesting 
Unappealing __ __ __ __ __ __ __ Appealing 
Bad __ __ __ __ __ __ __ Good 
Unpleasant __ __ __ __ __ __ __ Pleasant 
Purchase intention to message 
1. Will you go to the restaurant? (ticked the box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
2. Do you have interest to know more about the restaurant? (ticked the box in row below) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
Behavioral intention to the service 
1. Would you like to subscribe to the message from this application in the future? (ticked the 
box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
2. Will you give your personal information to this application? (ticked the box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
Perceived intrusiveness 
On a scale of 1 to 7, I think the advertisement is  
Unintrusive __ __ __ __ __ __ __ Intrusive 
Uninvasive __ __ __ __ __ __ __ Invasive 
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Appendix D Measurement (Study 2) 
Attitude towards push message 
On a scale of 1 to 7, I think the push message is  
Uninteresting __ __ __ __ __ __ __ Interesting 
Unappealing __ __ __ __ __ __ __ Appealing 
Bad __ __ __ __ __ __ __ Good 
Unpleasant __ __ __ __ __ __ __ Pleasant 
Purchase intention to message 
1.   Will you go to the restaurant? (ticked the box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
2.   Do you have interest to know more about the restaurant? (ticked the box in row below) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
Attitude towards service 
Please indicate your opinion about the platform by ticking the box in each row below.  
The platform EatinIL is 
Uninteresting __ __ __ __ __ __ __ Interesting 
Unappealing __ __ __ __ __ __ __ Appealing 
Bad __ __ __ __ __ __ __ Good 
Unpleasant __ __ __ __ __ __ __ Pleasant 
Behavioral intention to the service 
1.   Would you like to subscribe to the message from this application in the future? (ticked the 
box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
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2.   Will you give your personal information to this application? (ticked the box in row below.) 
Definitely Not __ __ __ __ __ __ __ Definitely Will 
Perceived intrusiveness 
On a scale of 1 to 7, I think the advertisement is  
Unintrusive __ __ __ __ __ __ __ Intrusive 
Uninvasive __ __ __ __ __ __ __ Invasive 
 
 
